1 H, 13 C and DOSY NMR spectra were recorded on a Varian Inova 500 spectrometer. Chemical shifts were referenced to the solvent resonance signals. The DOSY NMR spectra were recorded at 30 °C to avoid variation of temperature between samples. The gradient strength was logarithmically incremented in 24 steps from 100 MHz to 24000 MHz. All measurements were performed with a diffusion delay (Δ) of 200 ms to maintain constant the relaxation contribution between samples. The gradient pulse length (δ) was set at 5 ms to ensure full signal attenuation. The data obtained were processed and analyzed using MestReNova software.
IR spectra were recorded on a Shimadzu IR Prestige attenuated total reflectance Fouriertransform infrared spectrophotometer (ATR-FTIR) and analyzed using IRsolution v. 1.40 software.
Size exclusion chromatography (SEC) measurements were performed on a Waters Chromatography, Inc. (Milford, MA) system equipped with an isocratic pump model 1515, a differential refractometer model 2414 and a four-column set of 5 μm Guard (50 × 7.5 mm), Styragel HR 4 5 μm DMF (300 × 7.5 mm), Styragel HR 4E 5 μm DMF (300 × 7.5 mm) and Styragel HR 2 5 μm DMF (300 × 7.5 mm) using DMF (0.05 M LiBr) as the eluent (1.00 mL.min -1 ) at 70 °C. Polymer solutions were prepared at a concentration of ca. 5 mg·mL -1 and an injection volume of 200 μL was used. Data collection and analysis were performed with Empower 2 v. 6.10.01.00 software (Waters, Inc.). The system was calibrated with poly(ethylene oxide) standards (Polymer Laboratories, Amherst, MA) ranging from 106 to 174000 Da and an additional internal calibration based on the oligomeric fraction was also realized. 18 Glass transition temperatures (T g ) were measured by differential scanning calorimetry (DSC) on a Mettler-Toledo DSC822 (Mettler-Toledo, Inc., Columbus, OH) under N 2 , as the midpoint of the inflection tangent, upon the third heating scan. Melting temperature (T m ) and crystallization temperatures (T c ) were measured as the onset of the peak upon the third heating scan for mPEG 5000 derivatives and upon the first heating scan for mPEG 2000 derivatives because it was not observed on the other heating scans. Measurements of T g , T c , and T m were recorded with a heating rate of 10 °C/min. The measurements were analyzed using Mettler-Toledo Star e v.10.00 software. Thermogravimetric analysis (TGA) was performed under Ar atmosphere using a Mettler-Toledo model TGA/DSC 1, with a heating rate of 10 °C/min. Measurements were analyzed using Mettler-Toledo Star e v.10.00 software.
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Steady state optical spectroscopy. UV/vis measurements were acquired on a Shimadzu UV-2550 spectrophotometer. All steady-state emission, excitation and 3D spectra were obtained with a Horiba FluoroMax4 with automatic polarizers. Measurements were performed in DMF or nanopure water (specified) in matched quartz cuvettes with path lengths of 2 mm. The measurements are reported in arbitrary unit (a.u.).
Dynamic light scattering (DLS).
Measurements were performed using Delsa Nano C (Beckman Coulter, Inc., Fullerton, CA) equipped with a laser diode operating at 658 nm. Scattered light was detected at 165 ° angle and analyzed using a log correlator over 70 accumulations. The calculation of the particule size distribution and distribution averages was performed using CONTIN particule size distribution analysis routines using Delsa Nano 2.31 software. The peak averages of histograms from intensity, volume and number distributions out of 70 accumulations were reported as the average diameter of the particles. All determinations were repeated at least 6 times. The zeta potential values of the nanoparticules were determined by Delsa Nano C particle analyzed (Beckman Coulter, Fullerton, CA) equipped with a 30 mW dual laser diode (658 nm). The zeta potential of the particles in suspension was obtained by measuring the electrophoretic movement of charged particules under an applied electric field. Scattered light was detected at a 30 ° angle at 25 °C. The zeta potential was measured at five regions in the flow cell and a weighted mean was calculated. These five measurements were used to correct for electroosmitic flow that was introduced in the cell due to the surface charge of the cell wall.
Transmission electron microscopy (TEM).
Measurements were performed on a JEOL 1200EX (Tokyo, Japan) operating at 100 kV and micrographs were recorded at calibrated magnifications using a SLA-15C CCD camera. Samples for TEM measurements were prepared as follows: 10 μL of the dilute polymer solution (1 mg·mL -1 ) was deposited onto a carbon-coated copper grid, and after 30 s, the excess of the solution was quickly wicked away by a piece of filter paper. The samples were dried under a flow of N 2 . Then, the samples were negatively stained with 1 wt% phosphotungstic acid (PTA) aqueous solution. After 20 s, the excess staining solution was quickly wicked away by a piece of filter paper and the samples were dried under a flow of N 2 .
Atomic force microscopy (AFM). AFM imaging was performed on MFP-3D system (Asylum Research) in taping mode using standard silicon tips (Scanasyst-air, T = 600 nm, resonance constant:50-90 kHz, spring constant: 0.4 N.m -1 ). The micellar solution (1 mg·mL -1 ) was spin coated on glass and dried under a N 2 flow overnight.
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Compounds synthesis.
Synthetic strategy.
Scheme S1. Summary of the synthetic steps for the synthesis of amphiphilic graft-copolymers L 2000 , L 5000 , H 2000 and H 5000 .
Synthesis of monomer AA*.
Monomer AA* was synthesized from the previously decribed 1 monomer AA' in two steps. Synthesis of compound 1. To a solution of monomer AA' 1 (4.86 g, 12.6 mmol) in 1,4-dioxane (18 mL) was added NaOH (2 M, 63.1 mL). The reaction was stirred at room temperature for 4 h. The solvent was removed under vacuum. Water and AcOEt were added. The aqueous layer was S5 extracted 3 times with AcOEt before being acidify to pH = 2 with HCl (at 0 °C). The desired product was extracted with AcOEt (3 times Synthesis of copolymer L. To a solution of monomer AA' (841.7 mg, 2.18 mmol) and monomer AA* (173.5 mg, 0.44 mmol) in pyridine (4.1 mL) at 0 °C was added dropwise diphosgene (0.19 mL, 1.58 mmol). The mixture was ventilated with a cartridge containing NaOH to quench fumes of phosgene. The reaction mixture was stirred at PM for 2 h and was quenched with a saturated solution of NaHCO 3 . The product was solubilized in warm DMF, precipitated into MeOH three times and dried under vacuum to give the desired product as a yellowish solid (600.6 mg, 1.55 mmol, 59%). DMF SEC: M n = 9.3 kDa, Ð = 2.9, FTIR (ATR) υ max ( 
Graft-copolymer syntheses
Synthesis of graft-copolymer L 2000 . A solution of copolymer L (96.5 mg, 0.25 mmol) and mPEG 2000 -N 3 (111.5 mg, 0.055 mmol) in dried and degassed DMF (2.8 mL) was degassed for 30 min. In a different vial, a 1:1 mixture of CuBr and PMDETA in dried and degassed DMF (5 mg•mL -1 ) was deoxygenated by freeze-pump-thaw (× 3). The CuBr/PMDETA solution (0.8 mL) was added to the other one. The resulting mixture was stirred at RT overnight, filtered on celite. The DMF solution was transferred to dialysis tubing (MWCO 12000-14000 Da) and dialyzed against nanopure water for 2 days (water was changed every 4 h). The solution was lyophilized to give a white/yellowish powder, with 100% conversion by 1 
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Synthesis of graft-copolymer L 5000 . A solution of copolymer L (101.6 mg, 0.26 mmol) and mPEG 5000 -N 3 (309.6 mg, 0.062 mmol) in dried and degassed DMF (2.9 mL) was degassed for 30 min. In a different vial, a 1:1 mixture of CuBr and PMDETA in dried and degassed DMF (5 mg.mL -1 ) was deoxygenated by freeze-pump-thaw (× 3). The CuBr/PMDETA solution (0.83 mL) was added to the other one. The resulting mixture was stirred at RT overnight, filtered on celite. The DMF solution was transferred to dialysis tubing (MWCO 12000-14000 Da) and dialyzed against nanopure water for 2 days (water was changed every 4 h). The DMF SEC revealed the presence of free mPEG 5000 -N 3 . A centrifugal filtration on regenerated cellulose (MWCO = 100000 Da, Amicon Ultra) permitted to remove the excess of free mPEG. The solution was lyophilized to give a white/yellowish powder, with 100% conversion by 1 min. In a different vial, a 1:1 mixture of CuBr and PMDETA in dried and degassed DMF (5 mg•mL -1 ) was deoxygenated by freeze-pump-thaw (× 3). The CuBr/PMDETA solution (0.83 mL) was added to the other one. The resulting mixture was stirred at RT overnight, filtered on celite. The DMF solution was transferred to dialysis tubing (MWCO 12000-14000) and dialyzed against nanopure water for 2 days (water was changed every 4 h). The DMF SEC revealed the presence of free mPEG 5000 -N 3 . A centrifugal filtration on regenerated cellulose (MWCO = 100000 Da, Amicon Ultra) permitted to remove the excess of free mPEG. The solution was lyophilized to give a white/yellowish powder, with 100% conversion by 1 
III-
Characterization of the copolymers and graft-copolymers.
SEC traces of copolymers and graft-copolymers. 
DOSY NMR experiments.
In order to verify the absence of free mPEG-N 3 in the final graft-copolymer samples and demonstrate the formation of a covalent linkage between the initial copolymer and the mPEG-N 3 , DOSY experiments were performed in DMSO. The probe temperature was set at 30 °C to minimize variation of temperature between samples. All spectra were processed using standard protocols (apodization, baseline and phase). Integrations were performed for the following peaks: -A: 7.50-7. Table  B . Thermal analysis of the copolymers and graft-copolymers. 
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Summary of the characterization of the copolymers and graft-copolymers. The absence of T m for the blend mixtures (respecting the proportion of copolymer and mPEG-N 3 ) can be explained by the necessity to keep the samples for 3 days at 30 °C under vacuum in order to remove the DMF (solvent used to mix both sample). In our group, it has been previously shown that the formation of copolymer can suppress the crystallinity of the PEG part. 
IVMicelles formation and properties.
Size and ζ-potential measurements for the self-assembled micelles in nanopure water and PBS (1 X).
The self assembly behavior of the four graft-copolymers was evaluated by direct dilution in nanopure water and in PBS (1 X). While no self-assembly was observed for L 2000 , the other three graft-copolymers were evaluated in nanopure water and PBS by DLS ( Figure S4 ). The diameter of the micelles was evaluated by measuring the surface area of 150 micelles and assuming a circular shape Relative emission intensity at specific λ Ex Max at a concentration of 6.59×10 -4 M of chromophore in DMF. Compounds with similar excitation and emission spectra can be compared by evaluation of the relative emission intensity at an identical λ Ex . 
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Fluorescence of the micelles in nanopure water.
3D Spectra in nanopure water at a concentration of 6.59×10 -4 M of chromophore.
All the 3D spectra presented in this section are normalized to be presented at the same scale. Figure S14 . 3D spectra at a concentration of chromophore of 6.59×10 
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Summary of the fluorescence properties. 
Evaluation of the CMC by fluorescence spectroscopy
During the determination of the physical properties of the graft-copolymers, a blue-shift of the maximum excitation wavelength was observed until a certain concentration and then, the excitation wavelength stayed constant but a decrease in intensity was noticed. As the CMC is described as a physical change related to a variation in concentration, this physical change was attributed to a manifestation of a CMC in those system.
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Figure S16. Excitation spectra at λ Ex Max 494 nm at different concentrations and evaluation of the CMC from the plots of excitation wavelength versus log (C) in the aqueous solutions, where C is the concentration of the graft-copolymers L 5000 (a), H 2000 (b) and H 5000 (c). 
VIDegradation studies
The degradation studies of the graft-copolymers were performed in triplicate at a concentration of 5 mg·mL -1 at 37 °C. Micelles were formed by direct dissolution in water and the appropriate amount of PBS (10 X) and NaHCO 3 /Na 2 CO 3 buffer (200 mM) was added to obtain micelles at pH = 7.4 and pH = 12, respectively. 1 mL of the micellar solutions was placed in a closed UVvis cuvette and into a shaker thermostatized at 37 °C and were analyzed by fluorescence spectroscopy at timed intervals (λ Ex Max = 369 nm, 374 nm and 370 nm for L 5000 , H 2000 and H 5000 , respectively).
In the case of L 5000 , at pH = 12, the emission spectra are presented Figure S17 . The area under the curve was evaluated and the value obtained, after normalization, was plotted vs. time as presented in Figure 5 in the manuscript. The same protocol was repeated for the degradation studies at pH = 7.4. Figure S17. Emission spectra at λ Em Max 369 nm at timed intervals at pH = 12 for graft-copolymer L 5000 (a).
The half-life (t 1/2 )was evaluated assuming pseudo first order kinetics by plotting the curves presented in Figure 5 and fitting with an exponential decay: ( ) = ( ) − Where:
-N(i) is the initial quantity that will decay -N(t) is the quantity at a time t -τ is the mean life of the decaying quantity The t 1/2 are reported Table S5 S27 To confirm unambiguously that the change in the emission spectra was caused by degradation and not by any other physical or chemical phenomena, a control experiment was performed and monitored by DMF SEC (see below). The model polymer (H 5000 ) was suspended in water (5 mg·mL-1 ) and the appropriate buffer was added to achieve pH values of 12.0 and 7.4. The samples were then incubated in a shaker thermostatized at 37 °C for 3 hours or 3 days (pH = 12, or 7.4, respectively) and lyophilized. The dry residues were solubilized in DMF, analyzed by DMF SEC (0.05 M LiBr) and compared to the starting polymer. Significant changes in the elution profiles were recorded for both samples which confirms that degradation took place to some extent. 
